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[Scope of Claims for Patent] 

[Claim 1] A container formed from a cyclic olefinic resin 
composition consisting of: 

[A] 100 parts by weight of at least one kind of cyclic 
10 olefinic resin selected from the group consisting of [A-l] , 

[A-2], [A-3] and [A-4] below, 

[B] 0.01 to 2.0 parts by weight of an UV absorber, and 

[C] 0.01 to 2.0 parts by weight of a hindered amine- 
based stabilizer, 

15 [A-l] an ethylene/cyclic olefin random copolymer obtained 

by copolymerizing ethylene with a cyclic olefin represented 
by the following formula [I] or [II] : 

[Formula I] 

20 

wherein n is 0 or 1, m is 0 or a positive integer, q is 0 
or 1, R 1 to R 18 and R a and R b independently represent a 
hydrogen atom, a halogen atom, or an optionally halogen- 
substituted hydrocarbon group, and R 15 to R 18 may be bound 
25 to each other to form a monocycle or a polycycle whereupon 
the monocycle or polycycle may have a double bond, or R 15 
and R 16 , or R 17 and R 18 , may be combined to form an 
alkylidene group, 

30 [Formula II] 
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wherein p and q each represent 0 or a positive integer, m 
- and n each represent 0, 1 or 2 , R 1 to R 19 independently 
.represent a hydrogen atom, a halogen atom, an optionally 
halogen-substituted hydrocarbon group, or an alkoxy group, 
5 a carbon atom to which R 9 or R 10 is bound and a carbon atom 
to which R 13 is bound or a carbon atom to which R 11 is bound 
may be bound to each other directly or via a CI to C3 
alkylene group, and when n=m=0 , R 15 and R 12 , or R 15 and R 19 , 
may be bound to each other to form a monocyclic or 

10 polycyclic aromatic ring, 

[A-2] a ring-opened polymer or copolymer of the cyclic 
olefin represented by the formula [I] or [II] above, 
[A-3] a hydride of the above ring-opened polymer or 
copolymer [A-2] , and 

15 [A-4] a graft-modified product of the above-mentioned [A-l]-, 
[A-2] or [A-3] . 

[Cla im 2] The container formed from a cyclic olefinic resin 
composition according to claim 1, wherein the cyclic 
olefinic resin [A] is an ethylene/cyclic olefin random 

20 copolymer [A-l] obtained by copolymerizing ethylene with 
the cyclic olefin represented by the formula [I]. 
[Claim 3] The container formed from a cyclic olefinic resin 
composition according to claim 2, wherein in the cyclic 
olefin represented by the formula [I], n is 0, and m is 0, 

25 1 or 2. 

[Claim 4] The container formed from a cyclic olefinic resin 
composition according to claim 2 or 3 , wherein the cyclic 
olefin represented by the formula [I] is 
tetracyclo [ 4 . 4 . 0 . I 2 5 . I 710 ] -3-dodecene . 
30 [Detailed Description of the Invention] 

[0001] 

[Technical Field of the Invention] 
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The present invention relates to a container formed 
form a cyclic olefinic resin composition and excellent in 
moisture resistance, weatherability (light-resistance) , and 
ultraviolet screening properties. 



[0095] These can also be used as a mixture of two or more 
thereof . 

[C] Hindered amine-based stabilizer 

10 The hindered amine-based stabilizer [C] used in the 

present invention includes the following compounds. 
[0096] Examples include bis (2 , 2 ' , 6 , 6 ' -tetramethyl-4- 
piperidyl) sebacate , dimethyl succinate/1- (2-hydroxyethyl) - 
4-hydroxy-2 ,2,6, 6-tetramethyl pyridine polycondensate , 

15 poly [ [ 6- (1 , 1 , 3 , 3-tetramethylbutyl) imino-1 , 3 , 5-triazine- 
2 , 4-diyl] [(2,2,6, 6-tetrarnethyl-4-piperidyl ) imino] 
hexamethylene [ (2 , 2 , 6 , 6-tetramethyl-4-piperidyl) imino] , 
tetrakis (2,2,6, 6-tetramethyl-4-piperidyl ) -1,2,3, 4-butane 
tetracarboxylate , 2,2,6, 6-tetramethyl-4-piper idyl benzoate , 

20 bis- (1,2,6, 6-pentamethyl-4-piperidyl) -2- (3 , 5-di-tert-butyl- 
4-hydroxybenzyl) -2-n-butyl malonate, bis- (N-methy 1-2 , 2 , 6 , 6- 
tetramethyl-4-piperidyl) sebacate, 1,1'- (1,2- 
ethanediyl) bis (3 , 3 , 5 , 5-tetramethyl piperazinone) , (mixed 
2,2,6, 6-tetramethyl-4-piperidyl/tridecyl) -1,2,3, 4-butane 

25 tetracarboxylate, (mixed 1 , 2 , 2 , 6 , 6-pentamethyl-4- 

piperidyl/tridecyl) -1,2,3, 4-butane tetracarboxylate , mixed 
{2,2,6, 6-tetramethyl-4-piperidyl/p , P , [3 ' , p ' -tetramethyl-3 , 9- 
[2,4,8, 10-tetraoxaspiro (5,5) undecane] diethyl } -1 , 2 , 3 , 4- 
butane tetracarboxylate, mixed { 1 , 2 , 2 , 6 , 6-pentamethyl-4- 

30 piper idyl/p , p , p ' , p ' -tetramethyl-3 , 9- [ 2 , 4 , 8 , 10- 
tetraoxaspiro (5 ,5) undecane] diethyl}-! ,2,3, 4-butane 
tetracarboxylate, N , N ' -bis (3-aminopropyl) ethylene diamine- 
2 , 4-bis [N-butyl-N- (1,2,2,6, 6-pentamethyl-4-piperidyl) 
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amino] -6-chloro-l , 3 , 5-triazine condensate , poly [ 6-N- 
- morphoryl-1 , 3 , 5-triazine-2 , 4-diyl] [ (2 , 2 , 6 , 6-tetramethyl-4- 
_ piperidyl) imino] hexamethylene [ (2 , 2 , 6 , 6-tetramethyl-4- 
piperidyl) imide] , N , N ' -bis (2 , 2 , 6 , 6-tetramethyl-4- 
5 piperidyl) hexamethylene diamine/1 , 2-dibromoethane 

condensate, and [N- (2 , 2 , 6 , 6-tetramethyl-4-piperidyl ) -2- 
methyl-2- (2,2,6, 6-tetramethyl-4-piperidyl ) imino] 
propionamide . 

[0097] Preferable among those described above are 

10 bis (2 , 2 ' , 6 , 6 ' -tetramethyl-4-piper idyl ) sebacate, dimethyl 
succinate/1- (2-hydroxyethyl) -4-hydroxy-2 ,2,6, 6-tetramethyl 
pyridine polycondensate , poly [ 6- ( 1 , 1 , 3 , 3-tetramethylbutyl ) 
imino-1 , 3 , 5-triazine-2 , 4-diyl] [ (2,2,6, 6-tetramethyl-4- 
piperidyl) imino] hexamethylene [ (2,2,6, 6-tetramethyl-4- 

15 piperidyl) imino] , tetrakis (2,2,6, 6-tetramethyl-4- 

piperidyl) -1,2,3, 4-butane tetracarboxylate , bis- (1,2,6,6- 
pentamethyl-4-piperidyl) -2- (3 , 5-di-tert-butyl-4- 
hydroxybenzyl) -2-n-butyl malonate, 1,1 '-(1,2- 
ethanediyl) bis (3,3,5, 5-tetramethyl piperazinone) , (mixed 

20 2,2,6, 6-tetramethyl-4-piperidyl/tridecyl) -1,2,3, 4-butane 
tetracarboxylate , (mixed 1,2,2,6, 6-pentamethyl-4- 
piperidyl/tridecyl) -1,2,3, 4-butane tetracarboxylate, mixed 
{2,2,6, 6-tetramethyl-4-piperidyl/p , P , p ' , p ' -tetramethyl-3 , 9- 
[2,4,8, 10-tetraoxaspiro (5,5) undecane] diethyl } -1 , 2 , 3 , 4- 

25 butane tetracarboxylate, mixed { 1 , 2 , 2 , 6 , 6-pentamethyl-4- 
piperidyl /p , p , P ' , p ' -tetramethyl-3 , 9- [ 2 , 4 , 8 , 1 0- 
tetraoxaspiro (5,5) undecane] diethyl } -1 , 2 , 3 , 4-butane 
tetracarboxylate, N , N ' -bis (3-aminopropyl ) ethylene diamine- 
2 , 4-bis [N-butyl-N- (1 , 2,2,6, 6-pentamethyl-4-piperidyl ) 

30 amino] -6-chloro-l , 3 , 5-triazine condensate , poly [ 6-N- 

morphoryl-1 , 3 , 5-triazine-2 , 4-diyl] [(2,2,6, 6-tetramethyl-4- 
piperidyl) imino] hexamethylene [ (2,2,6, 6-tetramethyl-4- 
piperidyl) imino] , N , N ' -bis (2,2,6, 6-tetramethyl- 4- 
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piperidyl) hexamethylene diamine/1 , 2-dibromoethane 
. condensate, and [ N— (2 , 2 , 6 , 6-tetramethyl-4-piperidyl ) -2- 
methyl-2- (2,2,6, 6-tetramethyl-4-piperidyl ) imino] 
propionamide, among which bis (2 , 2 ' , 6 , 6 ' -tetramethyl-4- 
5 piperidyl) sebacate is particularly preferably used. 

[0115] Insofar as the object of the invention is not 
hindered, the cyclic olefinic resin composition may further 

10 contain any other arbitrary components such as an additive, 
an antioxidant, a crosslinking agent, a crosslinking 
assistant, a heat stabilizer, an antistatic agent, a slip 
agent, an anti-blocking agent, an anti-fogging agent, a 
lubricant, a dye, a pigment, a mineral oil-based softening 

15 agent, petroleum resin, wax, a filler, etc. 

[0116] Specific examples of such arbitrary components 
. include phenol-based antioxidants such as 

tetrakis [methylene-3- (3 , 5-di-t-butyl-4-hydroxyphenyl ) 
propionate] methane , 0- (3 , 5-di-t-butyl-4-hydroxyphenyl ) 

20 propionic acid alkyl ester, 2,2'-oxamide bis [ethyl-3- (3 , 5- 
di-t-butyl-4-hydroxyphenyl) propionate, etc. , aliphatic 
metal salts such as zinc stearate, calcium stearate, 
calcium 1,2-hydroxy stearate, etc., and polyhydric alcohol 
aliphatic esters such as glycerin monostearate , glycerin 

25 distearate, pentaerythritol monostearate, pentaerythritol 
distearate, pentaerythritol tristearate, etc. 

[0126] the present invention is explained in more detail 
with reference to Examples; however, the invention is not 
30 limited thereto. 

[0127] In the Examples below, a test specimen was prepared 
from the following cyclic olefinic resin composition by an 
injection molding method usually used in producing a 
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container, and the test specimen was measured for its 
- various physical properties. 
.[0128] [Evaluation Method] 

(i) Softening temperature (TMA) 

5 The softening temperature was determined by measuring 

the thermal deformation of a sheet of 1 mm in thickness by 
Thermal Mechanical Analyzer (TMA) manufactured by DuPont. 
A quartz needle was placed on the sheet and then loaded 
with 49 g loading , and the sheet was heated at a rate , of 
10 5°C/min., and the temperature at which the needle 
penetrated the sheet by a distance of 0.635 mm was 
determined as TMA. 

(ii) Glass transition temperature (Tg) 

Determined at a heating rate of 10°C min . with DSC-20 
15 manufactured by Seiko Instruments Inc: 

(iii) Bending test 

Determined in accordance with ASTM D790. 
[0129] An injection test specimen having a thickness of 1/8 
inch was tested at a crosshead speed of 20 mm/min . , at 23°C 
20 to determine bending modulus and bending strength. 

(iv) Color difference (AE) 

Determined in accordance with JIS Z8730 1968. 
[0130] 

[Example 1] 100 parts by weight of the cyclic olefinic 
25 resin [A-l] below as the component [A], 0.1 part by weight 
of 2- (2 '-hydroxy-3 ' -t-butyl-5 ' -methylphenyl ) -5- 
chlorobenzotriazole as the component [B] , and 0.1 part by 
weight of bis (2 , 2 ' , 6 , 6 ' -tetramethyl-4-piperidine) sebacate 
as the component [C] were introduced into a twin screw 
30 extruder (44 mm(f>) and melt-kneaded at 230°C to give pellets. 
[0131] From the resulting pellets, a test specimen of 127 
mm x 12.7 mm x 2 mm t was prepared by an injection molding 
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machine (IS-55EPN, manufactured by Toshiba Machine Co., 
- Ltd . ) . 
. Cyclic olefinic resin [A-l] 

An ethylene/tetracyclo [4 .4.0. 1 2 ' 5 , 1 7 10 ] -3-dodecene 
5 (hereinafter abbreviated as TCD-3) random copolymer; 
Ethylene content = 75 mol% , 
MFR (260°C, 2160 g) = 39 g/10 min . 

Intrinsic viscosity [r[] (in decalin at 135°C) = 0 . 60dl/g 
Softening temperature (TMA) = 90°C, glass transition 

10 temperature (Tg) = 80°C. 

[0132] This test was set in Sunshine Weather-O-Meter and 
examined for its weatherability under the conditions of a 
light irradiation time of 102 minutes and a water-shower 
time of 18 minutes. 

15 [0133] The determined color difference and bending strength 
of the test specimen after the weatherability test are 
shown in Table 1 . 
[0134] 

[Example 2] A test specimen was prepared and examined for 
20 its weatherability in the same manner as in the Example 1 
except that 2-hydroxy-4-n-octoxy benzopheno'ne was used as 
the component [B] . The results are shown in Table 1. 
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irtt, iifEOcfc?^ [A-l] % [A-2] , [A-3] te£ 
t/ [A-4] OV^H^t>^VN^^ £7~r*Lb 

[0090] r©J:pfeS«^-u7-f ^»»j|g [a] <d 

2*>. xfi/y.|^l/7^7y^l^ [A- 
1] ri?#3:L<, xfuy^ [i] WSn&*i/7 
>f >t(D*7 Is 9#*LV\> £ bicrco 

I«^-U7^y^t5t [I] iCiSV^ nteO^fc 

(O^ [I] -e7fk£tlZ>^tfl*U7j l/tily^ b=7*S>7Xi 
[4. 4.0. I 2 - 5 . I 7 - »°] -3- Kf-fe^SlH^ U 

[0091] :^J:9^f^^-iWi/7^y7y 
[A-i] Sr«tp»*^U7-f 

[0 0 9 2] [B] 



[A] IR^u^-f >^«j|gt, TIB<OJ:pft[B] * 
ftt&miMb [C] t K7 ^ ^3R2cJ£SiW: Sr4*5£ffi 



70 -e&*LTV*3 0 

[0 0 9 3] #3S^-efflV^ix<5 [B] »^j(l5RJR»J-fc 
LTIi, T1E<0<£ 5ft<fr&«W**rf btt^o 2-t Kn^r 
>-4-^ F^^/7x;^ 2-t KD^ri/-4-rrt^ 
h^i/^/7s/ >\ 2-t Kn^r>-4-^ h^v^O 
/V^/l^, 2.2' -v?t KD^r'>4-n-t^ h=*v"0-;/ 
7^/>- s 2, 4- v>t Ka^r^y/7x/y, 2. 2' , 4, 
4*-fF7t Ko^^y/7x/y x 2,2'-^ Ko^r 
^-4.4'-^^ h^rv/^y/7 3i y W*^0>fc Kn3r>~< 
y/7xyyi, 2-(2'-t Kn^f >-3' -t-yf;W5' 

20 f;P7x^)-5^nD^y/hi)ry-;K 2-(2-t 
Ka ^r->-3' , 5'-i?-t- -J^fW =c=- /U)-5-? o 
/hyr/-/K 2-(2'-t KD^^-5'-^f/U7x- 
yi^) ^y/h!i7^;K 2- (2 -t Kd^t>3' . 5' -is- 
t-jff'A'7 Po-iy/Mj T V — /K 2- 

(2'-t K d =^ ->-5' -t-^-^ f ;^7 x -<>VbVT 
/—/K 2-(2'-t Ko^r ~>-3' , 5' -v^-t-T ^ )Vy =c = 
,u) ^y/h!i7/-/K 2-{2'-t KP^ri/-3\5'-^- 
\--f=f-jvy^-)V) ^y/h!)7/-/K 2- [2'-t K 
(a, a-^^^yU-O-^) ] 

J0 2-[2'-t Kn3r>-3'-(3'\4'\5'\ 

6"-rF7t Fn7^o/f K-t< ^A-)-5'-^ ^/U7x- 
/U]-^0 y hU7 /K 2, 2-> ^ t*^ [4-0. 1,3. 

3- 7 1 h7^ fA>-7 c J->V) -6- (2H— < > V V V TV—A-Z- 

^/w) 7xy-yu] /j:^y/M7/-^S, 

/W3- [3-t-^^/U-5-(2H- ^l/V b V 7/-;W2-^f 
/V-)-4-t Ko^r:/7x^] >^o t°^— h £ # y 

^/^-^ OTiii3oo) tcom^m, 7x^ 

4- ^-t-y^/U7^-^/U-3, 5-y-t-/f;M-t Ko^y 
^0 ^Oy^— K ^ 7^ 3, 5- v^-t- ^ ^VW4- 1 K 

t*^ (4-t-^-^^yU^aiy — /U) Nil^ x [2,2'-^;*- 
t*^ (4-t-Tf- ^ ^-/l-^ x/7-F) ] -rr^/P7 ^ > 
Nil, (3 r 5-i/-t-^f/M-t Ko^y-O^) * 
^^>^/xf/Wx^f/UN i^, (3,5->?-t- >^^- 

.50 v^7x-/U7^ yyuBi^^^ifottftr^ yo^Fy 
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[0 0 9 41 Ztht><Dot>-T?t>^ 2-t KD^r->4-n- t 
^ h^v^Oy^^y >\ 2- (2'-fc KD^rv/-5'->f 
;l/7x-/W) ^y/hyr^/K 2- (2'-fc KndrV- 

[c] t^-Kz^^^a 

*»9J-e/8^fe*L5 [C] tyy- Kr^X&jEfflJ: 

[0 0 9 6] fc** (2. 2\ 6. 6' h ? ^ ^/l^4- y 
>^) -t^<>5r— K .a^lfe^ ^/V-1-(2-t KP^r'>x 
77P)-4-fc Kp ^rv^-2. 2, 6. 6-^ h 7 > f^f^ y 

fiHS-S^ #y [[e-d.i.^s-fh?^^/^) ^ 

^ / -1 , 3 r 5- h y T ^-2. /W] [ (2, 2, 6. h 

^y^vi-4- f^y^/vo -r ^ y ] -^u-y^i^ 

[(2,2.6, 6-7^ by t^jis-A-M'^V iSju) ^^/] , f 

4- /^77 h7^^i/l/- K 2, 2, 6. 6-^ h7^f 

/w4-tv<y i//Ky/x- k tr^.-d t 2, 6,6-^0^ 

y f;W4-tX y vVl^-2- (3, 4-t K 

u ^rV^y ^)-2-n-yf ;W d K fc*;*-(N-y 7^ 

/W2, 2. 6, 6-x h7^ f;M- tr^< y VVW) ir/^— h , 

1, r-(l,2-^>'v^Ol') tf ^ (3, 3. 5. 5-r h^y 7*VV- 
^7^^) , U y h2, 2,6. h7^f/M 
-txj)^/ y xv'AO-l. 2. 3, 4-^ ^ byXJi' 
tS^t^U— K (* M,2, 2,6, 6— ^y^^f;W4 

- y v?/u/ h y fy/i^) -1 , 2, 3, 4-^ ^ >^ h 7 # a- 

^v'l^-F, {2,2,6,6-f h7^^M- 

tXijiz/u/^ 0, 0', 0--^ h^^^-yl^3.9-[2,4. 
8, h7t^fP (5,5) r> V-r^7>-] v?m^ 

M -1,2,3, 4-y^^v 1 h^^y^^ri^U- K 
?>b {t, 2, 2, 6, 6-^> ^ ^ f ;W4- !l v?;V/ ^ , 0, 
0' , /r-X h^y tS>W3, 9-[2,4. 8, 10- 7" h^^^r^^ 
fc°ci(5,5) * Vy 5 * >] v?m^/w) -1,2,3,4-^^>-^ 
h^^/U^^i/U— K N,N'-f *(3- 7^; / fc" 
A>) OL^UV-i/T ^ >-2,4-f^[N-^^/l-N-(l,2,2,6, 
6-^>-^ y f-yW4-b 0 ^ y v^yu) 7;/]-Hdo-|,3, 

5- h I) T #V [6-N-^-A*yA-1,3.5- h 
y 7v >-2. 4-^>f /U] [ (2, 2, 6. 6-7" h^y f;M- fcT 

^y ^w-) ^f^y] ^^r-y-^^u^ [(2.2,6,6-7" h7 

y f;W4- fcX y v?yW) ^ ^ K] , N, N* - fc*;* (2. 2, 6. 6- 
fh7^f/M-t*^y^/U) ^Wfl/>^7;y 
£ 1, 2- ^y p ^ex ^ > £ (Dfcg£^ [N- (2, 2. 6, 6-7" h 
7 y ?vU-4-fcV< y v>/U)-2-y 7^/1-2- (2, 2, 6, 6-7" h 7 
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[0 0 9 7] ^tlf>Opt)Tt), ^(2 f 2'.6,6 , -x h 
7 ^ ?V^-4- fcV< y K ="^?&tis* s 7' 

yl—1-(2-t KD^rv'^^/U)-4-t Ko^y-2,2,6,6- X 

h7^f/v^y^yi^ ^y [6-0,1,3,3- ^ 

h 7 J ^JV-J^-jV) 4 % y -1 , 3, 5- hVTis V-2-4- 

^ [ (2, 2. 6, 6- x h 7 y f/w- tr y ^y^) j * 
y] ^^r-y-y^w^ [(2,2,6,6- ^ h ^ y f;w4* 

y v=/W) ^ ^ y] x X hy^r^(2.2,6,6- V 1 h7^f^ 
70 -4- fcXy ^/W)-1,2.3,4-^^^ h^^^^ri/U- 
h s lf^-(l,2,6,6-^O^y f/W4- b*-<y v?/U)-2- 
(3,5- t KD^ry^y^)-2-r7' 

^/^n^— 1. V-d.Z-a:*^^^) tf (3, 3, 

5.5- Th^^f/Vf^y^/y) . (^ ^^^K2,2, 

6. 6- T- h 7 y ^;m- b°-< y h y t^) -i , 2, 3, 

A~y^>T h7*^yw- (^ vt* M.2,2, 

6, 6-^< >- * y ^/u-4- t*^< y h y 7^) -1 , 2, 3, 

4-^^^^ h^^^xX^riXU— K {2,2,6, 

6-x h 7 y f/M- y i^/u/ 0 , 0 . 0 ■ , 0 • -T- h 

2(7 ^y ^/l^3,9-[2,4,8, 10- 7^ h^^-^ri^^ t"n (5,5) ^ 
V-T^^V] v^tSM -1,2,3,4- h7^/^ 
iXU— h % ^ y^^ b {1,2, 2,6, 6--<^^y 4- f 
^y^/W/0, 0, 0', 0'-^ h^y ^/l^3,9-[2,4,8, 
10- 7" hy^-^ri^^fn (5. 5) ^ ^] v?^^A} 

-1,2,3,4- -f^lST- b7#/l'7$*ci/U— K N, N' - fc'y. 

(3- r^y/pevv) uy^r ^ >-2,4- t*^[N- 
y^/wi-(i,2,2,6 r 6--<^^y f/M- tf-^yv^/i^) r 
^ y]-6-^no-i,3,5- hyr^yjB^ ^y [6-n- 
^e^^ y /wi , 3, 5- hyr^ v-2. 4- /ui [ (2, 2, 
30 6, 6- x h 7 y f/w4- f-<y v?A) ^ y ] ^^r-y-y 

^l^>- [(2,2,6,6- Th7>f/M-tXyv;;V) ^ ^ 
y] , N,N-tfX(2,2,6,6- Th7^f/M- fc'-< y i/ 
^^r-y-y^U^v^T^^^I^-v^^n^eiii^^^o 
[M- (2, 2, 6, 6- fh7^ 5vl^4- t°-< ]) - 

2-y ^/v-2-(2, 2, 6, 6-7" h ^ y f;w4- t°-< y ^) 

^ y ] ^ K7)5^^ u < . ^1- t** (2, 2' , 6, 

6'-fh7^ ^Vl^4- y ^) i?./^— h 55^4 b < 

[0 0 9 8] 2^±i|a^^T«V^^^ 

_hl50J:9^ [A] m^uy-OK 

mmt [b] ^jsanxsij^ [c] t>-y- kt ^ 

K3E«i:d^bft9, [A] i^i/7^yi«ioo 
119lc»Lt [B] *^IR»iRaiJ4:. 0. 0 1-2. 
Omfi^4L<liO. 0 5 — 1. Oli^tt^t 
UT*5 0, [C] t^y—YT^^imftM*. 0. 0 
1—2. 0IfS^^4L<«0. 0 5— 1. Oli^ 

[0 0 9 9] /^io^CO [B] mtbVmWMt [C] t > 
50 ^-KT$>*K3e»ttt:. aS<0»&-C***JxTV^ 
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X^tK il« [B] : [C] (Mifc) tfl : 99- 
9 9 : 1&>Z>Z tti*m*U<\ 

[o-loo] ±.&<D&?tem-e [b] m^mwsint 

[0 10 1] fogged 

StttiLS* [A] , [B] [C] k th\C£<b>\C& 

RUf *Ett «r8cai-6fc«>lc=fiH »ttff c^iirT t> 
»tt*0. l-2 0OO0kg/cra 2 ^t<|jtl 
0-1 5 0 0 Okg/cm 2 ^e)l^t<lilO-100 
O Okg/cm 2 "Cfo-5=rA^3*^^tN-5C^d5§|^u 
V\ 4*5r.09Ptt*ll. ASTMTYPE-IVI^ML 
■fc^fcOMfcfrSr, /?£2mm v f tJ/^B6 4mm, 

[0 10 2] ^*^-e^V>btLS^A«»tt«:{i, #7 

*«te#iag (Tg) #31^0t^T#£L<l4- 1 0*C 
0 %«T»* L < 2 0 %aTt*5r fc u < , 

[0103] tfc^«»tt#fi, i 3 5^ 9** y > 
ft sffi»tt£ Cu] iifflr. o. oi-i 

Odl/g0£ L<ttO. 0 8 — 7dl/g-C£><5::£^M 
[0104] 5 ft^AJRJfttfffc LTtt, Jt^tt 

[0 10 5] ^(D^^uy . a-^u-^-r >-^S£*ffc^ 
AWt5o-tV7^ V<*r LTte, «*»3 — 2 0 

>\ 3-y f/wi-^yfy, 4-y 
fywi-^>rv, 4-y fywi-^=^ty, 4, 4-C/y ^/u 
=*ir>\ 4, 4-^y ^y^-l-^O-^^, 

>\ 1-KfHr>\ I-? 1 h77 f "te>\ 1- 
tf-* *-ri?:^ i-aof = ir v^Jctfrft^olB^^j&s^ 

-f^tf/fr^lX, /nfi/y, 1-^^ v x 1 — :>^>\ 



(30) $^3£ 7 - 2 16 15 2 

[0 10 6] wCOJ: ^ ^m^-UV - a -ti/7>fyM 

it (xfl/y/ a -tU7>fy) fi, a-^-u^^^co 
«®K<fcoTt>^/£5^ il«l/9 9-9 9/lfcflfc 
LOl 30/70-9 5/5t'$)6ri:^S* LV\ 
[0107] *fc^o tvy • a-tL^7^y#l^ 
=fA^«a^l/7^y^tm £S3f&4-2 

70 [0108] rft^co?*^ £*5fig:4-l 0C0a-^U 

>\ 4-/ — i-^x >\ 

[0 10 9] I^ip/i/afUy • a-^-l^^^^ 

S^tt^-Mc^^T!*. /DtVyi:a-tW7^i: 
^©a«lC,fcoTt>Rfc5a^ 3 0/7 0-9 5/ 

[oiio] ±ieoj: 9^a~^-^^^>-^m^^A 

[0 111] r<DJ: btiLV^Z/Vc&mk LTfi, Jlrtfcfft 
1, 4-^3rU*v?3c:^ 1. 6-^"^ ^ i^rc^ x 2 -y5vW 
1,5 — • ^v?ai^ 6-y^vl-1,5 — &9*Jx-^^ 7-y 

u^^ri^v^m^ i/i/^ D^y^^xy, ^f/I/T h7 

^ n - yw2- / /U/^/^ ^ if <Offl«t^*« V. 
2,3-v?-f y^n t'y 7*^-5- y J^tf s^ls ^ 2-^?-V"f 

-2, 2-/ /^/W^^V^ ^<7>v?rc V^b^^^^tf ?>tt 

5 0 CHbf42®^±co^^>ii:-c$ > o"Ct>J:v\ 

[0112] *»wt?ffl^e>ix-5o-^-u7^>#m^ 

^Ts il^l-2 0^-/l-%^F^b<J4 2- 1 5W%^)i 

[0 113] *»WCtt. =fA«PttflCt UT_hfB(Dp 
*>-Ct>. ^^l^>"&*iS:3 0-9 5^u%, jeftfttfl 
0%Wxfl/y ■ fUV^M^xfA^fcft^ 

[0 114]^TU ±l2(Oa-tU7^y^l^ 

i^^A t i: ICi&HtaS l^Tfdico xf i: 
SBS. SIS, SEBS. SEPS/^^f Uy^ 

y^^S^i*. ^y-fy^u^ % ^y^>?^v, 

50 7ym=fJ*. >y=i>rfA x SBR, 
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flk »*U KftttXtMbAU «tt«M8. * 

[0 116] r^J:p^M5)t LTtt, 

^h^^f^ 0^>-3- (3, 5-v?-t-^ 

A-3- (3, 5-^-t-T/5vl<-4- fc Kd^^7x=;W) 

H;^;^f7u-h, ^ y /u 

^f7^K 'O'P^V XV H/Vhy^771/- 

[0 117] Cttbtt2a«±»^-&*>-frTfflV^TfcJ: 
<> fctx.tffh7^ O^U>~3- (3, 

Ko^y7x^u) /of^H ^^^^ 

[0 118] »»*$J:t«r«*«[»fcLt:tt, S'UjCn 

[oii9] ifcftgrtfti itfi, «Wlft^a 
fcfcAtf. Sltt^-u^-o^W/lg [A] [B] 

£5i s tttMmzf&m l s * fc rat* *x«xsu>* 

[o l 2 ol ±lE<o«t UTl*. fc£;itf^=* 



(3D ^§g^ 7 - 2 16 15 2 

[0121] 3f 

[0122] ««^-u7^^*»/iBiafiR«i^e>0fS** 
[0123] ^wjc^satt^-u^-owagiH^s 

tf*. ttailtrv, BISK, *<<TA> 

20 -<yf4*t^fa-^^ is}) ny^x/^- 
[0 12 4] 

(**ft^<yir-tt) > K^MUBiK^ Ktt (*) ttlc 

[0 12 5] Ufc3ftSoX*3BMlC«SS«^-V7-f ^» 

tS^lct, SS^Kfi L-fc^, aiWtt. 5^* 

[0 12 6] 

[0127] WT<onjswi-e«, att#««ria!fi-r5« 

[0128] iim^m 
(i) ec^baas (tmaj 

Thermal Mechanical Ana lyzerSrffll^T, 

imm<D^-b<Df&mMmm\zj:QmfeLtc. 

b±\£E&Mft*®1tXffim4 9 gtdMt, I«5t/ 

50 (M)#7;MEmUE (T g ) 
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S E I KOm^-Xm (m MO S C - 2 0 £/8<^T, # 
(iiij ftlff*ifc 

ASTM D790 IC1M& LTSJjfe 

jrux^y K*f— K2 Onin/$J\ 2 3 'ClCTlft^fT 

(iv) fe£ ( A E) 

J I S Z 8 7 3 0 1968 JCflUfiUTiBSS Lfe. 
[0 13 0] jo 

immmi] [a] ti^xTm^-rm^uy^ 

>*MB[A-1] l'OOlifti:, [B] £LT2- (2' 

□ ^y/hyr/^vo. Hi^t, [c] £ u 

(2.2\6,6'-^ h^^^/W4-f-<y v^) 
^r-hO. ~*HVU]tt (4 4mm*) (C 

SeAUT. 2 3 0 € C-C»jB»ttU-C'<i'2/ h<Sr#fc 0 
[0131] #?>ttfc-<U2/ MtH*^» ( I S 

-5 5EPN, Mltmm (m ») 7mmX 
12. 7ramX2mmt^jt^Mlt 20 
««^-V7^>-WJ8g[A-"l] 

^^UV^ h7'^ n [4.4.0. I 2 - 5 . 1 7 - 10 ] -3- 
ir> (^TTCD- 3 £ KHIB"t"<5) h<D? >?M>&m& 
tt; 

ic^u^S= 7 5^e/w%, 

MFR (2 6 0U 2160g) = 3 9g/l0^ 

^Pitts [fj] (13 sncx* y vf) =o. 6 odi/ 
g , 

©tffci&K (TMA) =9 0*0. ^7^lHMg (Tg) 

= 8 0^ 30 



»BB¥7-2 16 15 2 
[0 13 2] w^^^ri^^^-y-O^oiif ^ 

[0 13 3] H«Ktt«OKK^lCOV'T«£Ufcfttt 
[0 13 4] 

[**«2] XlKMllCfeVvc, [B] 5:2-1: Ko 

fc 0 1 lc^-r o 

[0 13 5] 

[Jt«Mi] H»6«ilc^-c, [B] t [C] 3r 
[0 13 6] 

[JfctfcM2] l^^il tC*5V^ 2- (2'-fc Kp*>3' 

^ [b] ) <omzo. 2&amz&*. % 

[C] fcfflv^d»ofcK^ttStlll«l fcBWcUTKR 

[0 13 7] 

[JtCEM3] IQ£0SiU:*5tvt\ [B] 
fc** (2, 2' , 6, 6' h 7 ^ f ;W4- y y) 
— h [c] ) cofiSrO. 2fi»«tc:3ExLfc«^tt 

[0 13 8] 
1^1] 
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(33) 



g 1 



4#§H^7-2 16 15 2 
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- 


CB] 


CC] 




(A E) 


mfim (kg/cm' ) 




[B-2] 




500 hr 


1000 hr 


1500 hr 


2000 hr 


0 hr 


500 hr 


1000 hr 


1500 br 


2000 hr 




0.1 




0.1 


2.1 


2.3 


2.5 


2.5 


950 


950 


950 


820 


820 


^36812 




ai 


ai 


1.7 


1.7 


1.8 


2.0 


950 


950 


950 


900 


900 


ittiffll 








2.5 


3.0 


4.1 


14.0 


950 


950 


950 


650 


600 


Jt8fl!2 


0.2 






Zl 


2.5 


2.8 


4.5 


950 


950 


950 


700 


690 


Jt»053 






0.2 


2.2 


2.4 


3.0 


4.8 


950 


950 


950 


720 


680 



5* * ... X ^U>. TCD-33*&tt[A-l] ; 1 0 0S£gfllc*t7r*:& 

[B-I] — 2-(2'-fc KD+y-3' -t-7f W - ^ f x^^)-5-^ □ aK> »/ h <J 7 7-/1^ 

[B-2] - 2-fc Ko*->-4-n-*? h + -X^/7xy > 

[C] h'X(2.2'.6.6*- rh7^f;N- tXUi;» -b/<^r- h 



10 13 9] 

immm3] mmmi^^^x, [a] ti,xmvt 

-2] £/Bv\fcUWli, Hlfeffill *ra«KLT«»,rtS:«s 

[0 14 0] 2 »C^f 0 

a^u^^f vWJ8B[A-2] 

xfl/y/TCD-3 7^«^ ; JO 
MFR (2 60t, 2160g) = 15g/l05*\ 

&itm.& (tma) =1 i st:. xj^tifomst (t 

g) = 1 O 0^ 
10 14 1] 

immvu] h«iW3ic*5v^t. [b] sr2-t Kn 

[0142] 40 



[JttfcfcU] HJ6eij3IC*5V^T, [B] £ [C] £ 

[0 14 3] 

[Jt««5] Sy60!)3K*5^T. 2- (2"-t Kn^rW 

y—A* [B] ) OftSrO. 2MRmz&^ f&ft 

[C] *fflV^ft**ofcK^tt|llSW3iW«ICLTtai 

^Srf^«UTB«WI)k«rffo*: 0 IS**:* 2 
[O 14 4] 

[Jtttffle] SafiW3li:*5V^T, [B] Srfflv^ 
f (2, 2\ 6, 6' -7" h 7 ^/t-4-t°^< y v>» -fcy<^r 

— f cc] ) (D&zo. zmmm^ttzmn 

/c 0 fe^$r^2lC^-r o 
[0 14 5] 
1^2] 
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(34) 
m 2 
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- 


tB3 


[C] fcft 
(SlSSG) 




€^ CAE) 


(kg/cm" ) 


[B-l] 


[B-2] 




500 hr 


1000 hr 


1500 hr 


2000 hr 


0 hr 


500 hr 


1000 hr 


1500 hr 


2000 hr 


^J6#J3 


a i 




0.1 


Z5 


2.7 


Z8 


14.0 


1100 


1100 


1100 


910 


900 


3gfeffl4 




0.1 


0.1 


1.7 


2.0 


2.2 


5.2 


1100 


1100 


UOO 


1000 


1000 










4.2 


5.0 


14.0 




1100 


1100 


1100 


750 


510 


JttS035 


0.2 






2.6 


3.2 


&5 




1100 


1100 


1100 


810 


780 








0.2 


2.8 


3.5 


a2 




1100 


1100 


UOO 


820 


790 



[B-l] — 2-(2'-fc KD*S/-3'-t-^f;l-5'^f^7xxyH-5^DDK>7hyr'/"-/l, 
[B-2] - 2-t Ko**>-4-n-*? b*><OV7*./ > 
tC] tfX(2.2\6,6'- r-h^Z+JW- tX'Jy» -fe/<>r-h 



[0 14 6] 

imnms^i 31 [a] ti^xmucom^^y 
* vwuica-i] i o oitspi, m i ic^-rs<£>/*# 

[B] t [C] 2 3 OX:\C?£'£^fc~$&n&m 

(4 4mm*) (C^ALT, BBjSKLt^l/y ht» 

[0147] mhtitL^vy hfrb. &&mrm u s 

-5 5EPN, («) £i) t-ct «9 1 3 OmmX 30 

1 2 0mmX2mmt(0ftglrMUc o COfttRfCO 
^T, *^--SJ«5>3fe3tffW-«Cj:9. 3 5 0 nm£40 



[0 14 8] 

[Jt««i7i saswstcjsvvr, cb] £ [c] £ 

[0 14 9] *S*«r*3fc:^i- 0 

[0 15 0] 

[^3] 



-34- 



67 



(35) 

m 3 



^§^^7 - 2 16 15 2 

68 





















tt I ft n ii i o 

!feHHm3 






[B-a 


[B-2] 


CB-2J 


[B-3J 


CB-3] 


IB-3] 


[B-l] 


[B-I] 


0-1] 




0.05 


ai 


as 


aos 


0.1 


0.5 


ao5 


0.1 


0l5 




[C) tvf-Kr:y#S5©n 


0.05 


0.1 


0.05 


0.05 


0.1 


0.5 


0.05 


0.1 


0.5 




^HS«fi5!3 5 0nni 

(5X0 

4 0 0 n m 


2 


0 


0 


0 


0 


0 


0 


0 


0 


64 


67 


67 


58 


68 


64 


54 


44 


10 


0 


84 



CD) . [C] ©SsflOMtt. jc*i,> - TCD- 3#tt&fc[A-l] : I 0 OfiSSWrJtT^S (m&gB) 
CB-1] - 2~(2' - 1 Ko*->-3* - 1- "T-f - -/f^x ? □ oK> >/-h y r 

[B-2] — 2-tKo+H-n^n + ^> , /7x/> 

[C] - fx (2,2*. 6. 6'- rh7^f/H- fcf^U v*» -^<>r- h 



(51)lnt.CI.« HW3Ue# /t^«3S## FI 

C08L 51/06 LLD 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record. 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
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□ black borders 

□ image cut off at top, bottom or sides 

□ faded text or drawing 
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□ gray scale documents 
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